This paper examines the processes through which the values relating to construction projects, with particular reference to sustainability, are determined and operationalised. Those values are fundamental in governing the performance of both the project, as a product in occupation and use, and project management, as processes of realisation of the project involving design and construction. The values determine what performance variables are considered and their relative importance which, within the applicable parameters, controls and constraints, yield the performance targets for the project-against which realised performance will be evaluated. Those values are derived from the value structures of the project participants and so must be elicited and collated under the influence of the evolving membership and power structure of the project temporary multi-organisation (TMO). The TMO, as a shifting, multi-goal, power-based coalition, promotes fluctuations in the values employed to drive the project as it develops and so makes evaluation of performance highly problematic. Given that the values are humandetermined, they are grounded in culture. Thus, understanding culture, as an operative construct in the project value system, enables the concepts and practices relating to the sustainability of construction projects to be understood and developed.
INTRODUCTION
Sustainability is arguably the topic discussed most in connection with construction activities today, confirming the rightful place of that subject as of paramount importance. Its importance is not only in relation to construction but to all activities, human and otherwise; and not just for the local, current population but for all current and future generations. It is the most global of issues.
A major problem, however, is that often, 'sustainability' is no more than a label used in discussion. What is really being debated is not sustainability but a related and much less demanding topic-'greening'. The 'green' performance of buildings may be assessed in relative/comparative terms, perhaps including benchmarking, but 'sustainability' performance assessments use absolute measurements (of energy embodiment, consumption, etc.). 1 While 'greening' is worthwhile, it is only a move towards the potential achievement of sustainability and, on many occasions, it is only a very small step.
A report by the World Commission on Environment and Development (the Brundtland report) defines sustainable development as 'development that meets the needs of the present without compromising the ability of future generations to meet their own needs'. 2 While such a definition is laudable in express intent, it raises problems over implementation, not least due to embedded definitional and, consequential, measurement problems.
The issue of the extent of (true) knowledge of resources, interrelationships, future developments and the entire gamut of needs of persons and all other life-forms is absolutely central to the determination of actions regarding current deployments and uses which, totally and inevitable, affect all possibilities for the future-both short-term and long-term. As it is amply evident that humanity does not have anywhere near that level of knowledge, maximum caution in its actions over consumption of resources, pollution, decimation of species, and so on, seems to be the only sensible path. The problem is that pursuit of such a path generates huge value conflicts.
At the 1992 United Nations Conference on Environment and Development (The Earth Summit) in Rio de Janeiro, participating countries agreed an action plan for the 21st century-Agenda 21, which recognised that humans depend on the Earth to sustain life and that there are vital linkages between human activity and environmental issues if such developments are to be sustainable. Thus, Agenda 21 has created a wide and all-encompassing concept of sustainability that forms the basis of value conflicts. For instance, chapter 7 of Agenda 21 specifies the overall objective of human settlement to be 'to improve the social, economic and environmental quality of human settlements.' 3 Such statements invoke the notions of different values manifested in various forms of sustainability-social, economic, environmental, and so on. This paper argues that such an approach is highly dangerous and detrimental to the underlying concept of sustainability.
Science, at present, asserts that everything is composed of matter and energy and that they are related in the form E ¼ mc 2 . Thus, from a scientific point of view, it seems appropriate to investigate sustainability in terms of the fundamentals of matter and energy. Regarding planet Earth, it is but one component of the universe and, as a sub-system, gains energy from and loses energy to its environment. The current economic growth in developed countries entails high rates of consumption of natural resources that nature is unable to restore, and great amounts of residues that cannot be absorbed. 4 It is suggested that this situation is applicable to all countries, not only 'developed' ones. The questions are what can we do and what are we prepared to do to identify and address the issues involved?
This paper endeavours to be provocative in order to stimulate more fundamental (and meaningful) ways of examining issues of sustainability, with regard to the realities of the construction industry, and to foster the development of an agenda for holistic, process-based research into construction sustainability.
ORGANISATIONS IN CONSTRUCTION
Construction includes main (management) contractor, subcontractors, suppliers and plant hire organisations. Design includes architects, structural/civil engineers, services engineers and quantity surveyors. Clients include commissioners, owners, occupiers, users and financiers. For all but the smallest projects, each main function is a composite in which each primary component is executed by at least one specialist separate organisation.
As projects increase in size and complexity, more specialist participants (increasingly drawn from a variety of countries) are involved to form a temporary multi-organisation (TMO)-the project organisation-to realise the construction process. Those TMOs constitute constantly changing conglomerates of individuals and organisations that have differing values and objectives and which operate through fluid power structures. 5 A generic, systems-based model of the functional organisation for the realisation of a construction project is shown in Fig. 1 . 6 That TMO organisational form is argued to be generic throughout the world's construction projects, almost irrespective of the procurement approach adopted. However, complexity varies between projects-especially international projects-as do the underpinning values of the participants and the expected/perceived outcomes. Such complex construction processes require integration of the task activities involved.
Complex processes are analysed with attention to integration of the independent activities in modern businesses. 7 Furthermore, increased transaction costs are due to information requirements for interdependent working, including cross-boundary coordination requirements. 8 Whilst integration remains a feature of research into business processes and practices, it seems to have remained rather peripheral in an examination of the relationships between design and construction.
Even the allegedly holistic examination of realisation of construction projects, despite attention to 'partnering', and so on, tends to adopt a simplistic and command approach to integration and 'team' formation. For instance, the most commonly articulated main objective for project participants, 'to satisfy the client', seems far too simplistic for meaningful application. First, we must determine 'who is the client?' Then, the criteria, constraints and project parameters must be identified and quantified, accurately and both absolutely and relatively to Fig. 1 . The project realisation process. The performance-success-satisfaction relationship is explained by Liu and Walker. 6 Performance-success-satisfaction also produces feedforward in the 'cycling' of project data and information to aid realisations of future projects through participants' perception-memory-recall filtering ('experiences'). The participants will be able to bring forward their experiences of past behaviours to enhance their performances in subsequent projects, thereby securing likely attainment of project goals (success) in future determine what will engender satisfaction in the (identified) client at handover of the realised project. Not a lot about sustainability, but rather a lot about wealth enhancement for clients. Moreover, as the number of client functionaries extends, the complexity and difficulties of that exercise grow geometrically. Thus, it is hardly surprising that, in practice, simplistic solutions are pursued.
However, given the research into briefings [12] [13] [14] and the levels of (dis-) satisfaction reported from commissioning clients and sometimes users/owners of realised construction projects, 10, 11 even the simplistic approaches are not simple to follow or to get right. Major problems appear to be embedded in identifying requirements and constraints, communicating them, understanding them and assessing their applications and consequences in the construction environment. Essentially, a significant proportion of the problem is translation because the (commissioning) client world is different from the construction world. Indeed, at the next level of detail, each project participant operates in their own 'world' boundary of values, meanings, structures, processes, and so on. In systems terms, there are boundary-spanning issues involving these differences; hence teamwork becomes the focus for consideration.
Essentially, the teamwork required for project realisation within the TMO, and expressly so under formal joint-venturing and partnering arrangements, requires two social processes to operate-bonding between participants within the organisation, and bridging to and bonding with new participants-to yield a coherent and cohesive whole that is then likely to behave and perform as an in-group. The commonality of values, objectives and processes of the in-group, while likely to enhance its own performance may, conversely, be detrimental to any participants who remain outside and so have negative performance elements that reduce aggregate performance gains for the project as a whole. That leads to the desire for extensive inclusion of participants.
There remains debate within the field of organisational behaviour over whether an organisation can have a 'personality' and behaviour different from those of its representative agents, either individually or as a collective; 7, 15, 16 currently, the consensus suggests that it can. So, corporate visions, missions, goals, targets, and so on, and morals and ethical behavioural standards are separate from those of the corporate members and stakeholders. One consequence is that members may perceive, and act on, a plurality of objectives and behavioural ethics under which individuals usually perceive their own morals and behaviour to be superior to those of peers and organisations. 17 At least the (perceptions of a) duality of standards between an individual and an organisation is enhanced by separation of the legal identity of many organisations from its members and by indemnities given by organisations for behaviour of members (see, e.g., the discussion of 'personal shielding' 18 ).
VALUES IN CONSTRUCTION
A value may be defined as signifying enduring beliefs in particular ways of behaving or preferences for states in the future. 19 Thus, a value has positive connotations in that it provides worth to the individual(s) and leads to the concept of values constituting desirable attributes. Such notions underpin the labour theory of value as espoused by David Ricardo and Karl Marx in that if we adopt the egalitarian basis that each and every human has an equal ownership stake in the world and its resources, then only the application of (socially necessary) labour (power) contributes value to the artefact produced. If values give rise to objectified end states and to behaviour (processes) perceived conducive to their achievement, then those end states may be regarded as the primary behavioural drivers (via motivation, commitment) with the processes acting as facilitators and parameters founded in morals and manifested in ethics. Many disciplines employ basic assumptions of rationality of human behaviour, whether complete or bounded. Economics is underpinned by the belief that 'rational homus economicus' has the objective of utility (satisfaction/profit) maximisation for self (whether individual or collective). That leads to assertions that, usually, people behave opportunistically-self-seeking with guile-thereby reinforcing competition. 26 In endeavours to increase utility in the provision of artefacts, the techniques of value engineering (VE) and value management (VM) have developed formally. [27] [28] [29] Here, the concept of value tends to relate utility to expenditure, commonly expressed as value as a function of cost ('value for money'). That leads to the three-level categorisation of value-essential/primary, secondary/supplementary, unnecessary-with each function being concisely described by one verb and one noun only. Costs are measured against each value item as the monetary expenditure for its provision and thus the concern of any VE/VM exercise is to maximise the surplus of values over costs. However, such implicit positivism of VM 30 is over-simplistic. In contrast, soft systems methodology emphasises VM as the way in which groups of individuals participate in the creation of a shared social reality. 31, 32 VM cannot be understood in isolation from the institutional network(s) 32 that, through interconnectivity between people, institutions and socially constructed technology, lends itself to analysis through the lens of actor-network theory. 33, 34 Although in many such cases the focus may be on minimisation of the initial capital cost for the commissioning client (and/or ensuring the cost will not exceed some pre-determined budget amount), value considerations and full project life evaluations are increasingly being attempted. Here, as in many other cases, it is important to be aware that this is a forecasting exercise and is thus subject to the errors, risks and uncertainties inherent in forecasting. Furthermore, it is stochastic processes that are being forecast, 35 such as the dynamic scope of possible changes and variability cannot be captured in a deterministic figure of cost at the stage of cost planning.
As in any decision chain, early decisions (e.g. design decisions) have most effect (on budgeting), although such effects decline geometrically through the project realisation (initiation, design and construction) period. However, there has been an overemphasis on how the cost reduction potential reduces (with a corresponding increase in the cost to change) as the project progresses. [36] [37] [38] [39] That emphasis serves to reinforce the perception that VM is primarily about cost reduction, while marginalising alternative conceptualisations of VM based on learning, 40 sensemaking, 41 participatory goal setting 31 or consensus building amongst stakeholders. 42 Usually, construction projects are not
Hence, a construction project is more appropriately characterised to be realised via a TMO where the interconnectivity and interdependency of people, institutions and social networks are emphasised.
For a project TMO, membership increases incrementally as the realisation process proceeds (and changes further during occupation and use, adaptation, and so on, and final disposal). Given the functionally diverse specialisations of the evolving members, the values that are brought to bear on the project design and construction are numerous and diverse. Many values are expressed in some way but many others remain implicit-left to be intuited from behaviour of the participants. This is because people are not always aware of their own values until issues that impinge upon them, most obviously as threats to them, arise.
Thus, it is apparent that, even if participants' values are determined at the initial stages of a project and an accurate hierarchy is communicated and accepted, 43 the value structure is likely to be 'threatened' subsequently as the TMO power structure changes, membership evolves, and participants' appreciation of project management and project performances develop. The result is that the values applicable to determination of desired performance change, so generating differences in the basis for performance evaluations. Further, early value structures may have been fixed by early decisions and project realisation processes such that subsequent amendment may incur huge costs financially and otherwise.
Usually, a trade-off, or zero-sum-game, model of performance is assumed; this dictates that the values that generate the desired performance attributes must also follow the trade-off model. However, a non-zero-sum-game ('win-win') is also a possible model, 44 as epitomised in the 'continuous improvement' philosophy.
Intuitively, from a generic point of view, we might expect that positive perspectives on sustainability would be stronger amongst people with a more collectivist and longer term orientation in their culture. However, Hofstede's dimensions of national culture are not without criticisms 45 and advocated amendments/refinements. The collectivist construct (on the individualism-collectivism dimension) is, now, inadequately sensitive such that collectivism comprises two componentshorizontal and vertical. Those components are related to individualism, as Hofstede's 22 dimension individualism (low concern for collectivity and low concern for ingroup others) at one end of the spectrum of the two dimensions with vertical collectivism (high concern for the collectivity) and horizontal collectivity (high concern for in-group others) at the other two ends. . ... Because the vertical scale items refer to work situations and the horizontal scale items primarily refer to non-work situations, one may speculate that the Chinese are becoming 'organizational individualists' even though they are still cultural collectivists in other domains 46 Especially for wealthier countries, Hofstede 47 reports a negative correlation (99%) between long-term orientation and individualism; this is likely to be detrimental to sustainability.
Following further research regarding the cross-cultural applicability of the model of motivations underpinned by values, Schwartz and Bilsky state 'the cross cultural evidence clearly supports the universal existence of the seven basic motivational domains tested' (see Fig. 2 ). 48 Their studies indicate that 'the discrimination between values as serving the individual's own interests or those of the collectivity is universally meaningful'. 48 That perspective is critical to issues of sustainability as it seems abundantly clear that behaviour founded in individualistic values cannot foster sustainability-a collectivist approach is essential.
SUSTAINABILITY AND CONSTRUCTION PROJECTS
It is abundantly evident, from definitions adopted, from pollution and from depletion of resources, that sustainability is the most global of issues. (a) a healthy and diverse ecological system that continually performs life sustaining functions and provides other resources for humans and other species (b) a social foundation that provides for the health of all community members, respects cultural diversity, is equitable in its actions, and considers the needs of future generations (c) a healthy and diverse economy that adapts to change, provides long-term security to residents, and recognizes social and ecological limits.
50
The UK government has sought to articulate the principles of sustainable development to comprise 51 (a) maintenance of high and stable levels of economic growth and employment (b) prudent use of natural resources (c) effective protection of the environment (d) social progress that meets the needs of everyone.
These principles have been developed into the following principles for sustainable construction 52 (a) constructing projects that are more cost-effective to produce and run as they have been constructed with less and yield more (b) constructing projects that contribute positively to the surrounding environment, using materials and systems that are easily replenished and perform better over their full life cycle (c) promoting high standards of living for people.
A particular concern over the endeavour to produce sustainable construction, sustainable developments, communities, cities, and so on is fragmentation-one of the enduring problems of construction project management performance. While the specialisation aspects of fragmentation are, for many reasons, desirable, the resulting separation necessitates conscious coordination and cooperation to integrate the individual, specialist activities to achieve a synergistic whole-it is that integration imperative that gives rise to the problems. 7, 10, 53 A similar situation occurs in practices relating to sustainability-different groups have different perspectives, agendas and definitions (economics, sociology, ecology, biology, town planning, developers, constructors, etc.)-with the result that what fulfils sustainability from one perspective may fail miserably from another.
The consequence for construction and development practice is that legislation is piecemeal and addresses 'greening' rather than sustainability!
The issues are highlighted in the competing values framework 54, 55 applied to sustainable development 56 (see Fig. 3 and Table 1 57 ).
For sustainability (and greening), the time dimension is of obvious import while the flexibility/control axis reflects that restrain is often required over actors' potential opportunistic behaviour. The integrative effect of the axes yields the four systemic quadrants and the vectors noted.
There is, however, a widespread tendency for analyses of projects' likely consequences to reduce all inputs and outputs to financial Fig. 2 . Hypothesised structure of value-based motivational domains (following Schwartz and Bilsky 20, 47 ). Schwartz and Bilsky 47 provide the following definitions: prosocial, active protection or enhancement of the welfare of others; security, safety, harmony and stability of society, of groups with whom one identifies, of relationships, and of self; restrictive conformity, restraint of actions and impulses likely to harm others and to violate sanctioned norms; enjoyment, pleasure, sensuous and emotional gratification; achievement, personal success through demonstrated competence; self-direction, independent thought and action-choosing, creating, exploring; maturity, appreciation, understanding and acceptance of oneself, others and the surrounding world measures. Such quantifications tend to obscure resource complexities and interdependencies and further, employ simplistic trade-offs. At the micro level, the analyses have strong internal foci (as in cost planning); it is only when more macro analyses are employed that 'externalities' are included (as in planning applications, cost-benefit analyses). Although such quantification techniques include identification of 'externalities' (size and incidence), the methods are subject to well-known pricing problems including the use of 'shadow prices' and issues of equity over whose evaluations should be used. Economics concerns the use of scarce resources-while currency as a measurement scale may be convenient, it is the real resources that are represented which constitute the essence of analyses.
One important aspect of sustainability is efficiency-to achieve maximum useful output(s) from minimum inputs; that, necessarily, involves minimising 'waste'. 'Waste' is not identified in the same way across all systems, for example socio-economic, socio-environmental, economic, legal. While maximising 'plot ratio' comes as a natural business decision, increase of open space and circulation space can be regarded as 'waste' depending on the perspective taken. Given that efficiency is a paramount operating objective for businesses, if not all organisations and individuals, the pursuit of waste minimisation is natural. However, the meaning of efficiency and the processes involved require value judgements-industries' production efficiencies (one industry versus another) may vary and, even, conflict each other when their resources are common or inter-related. This then creates issues of sustainability, most obviously, over the incidences of 'externalities', for example the choice of variables to be used in cost-benefit analyses involving externalities.
DISCUSSION
Motivations of companies to obtain ISO 14001 certification can be categorised as ethical (response to perceived ecological responsibility), competitive (desire to secure advantage over other firms in the market) and relational (desire to achieve legitimisation and improved relationships with stakeholders). 4 The initiation of certification tends to be triggered by ethical and competitive factors-in particular, operational considerations. In Hong Kong, for example, contractors must have ISO certification to maintain a place on the list of contractors eligible to tender for government projects.
Such motivations for environmental certification are reinforced iteratively by environmental protection legislation and influences of institutions that both encourage ethical, including environmental protection, behaviour and discourage the reverse via social, leading to economic, sanctions. In such mutually reinforcing systems, detected transgressors may be subject to Fig. 3 . Key systems in sustainable development. 56 Policies and legislation that have long-term goals may constrain economic development in the short term, for example stringent environmental protection laws (legal system) may constrain industrial activities and economic returns (economic system) in the short term. Socially desirable environmental protection measures (socio-environmental system) that produce long-term benefit may constrain socio-economic activities in the short term, e.g. land reclamation in urban areas for socio-economic development may harm the coastal environment in the long term System Indicators Economic † Economy factors: economic return; gross domestic fixed capital formation as a ratio to GDP; unemployment rate † Mobility factors: average travel distances during morning peak hours; cost of road-based freight transport Socio-economic † Society and social infrastructure: average length of waiting list for public rental housing; living space per person; percentage of households residing in inadequate housing † Leisure and cultural vibrancy: number of recorded cultural and historical sites; percentage of population living within districts with a shortfall of required provision of open space Socio-environmental † Environmental quality: composite indices for air pollutants and marine water quality pollutants; quantity of carbon dioxide emitted per year † Health and hygiene: patient discharges and deaths per 100 000 population due to diseases of the respiratory system; age-standardized incidence and deaths per 100 000 population due to cancer † Biodiversity: area of managed marine habitat for conservation; area of managed terrestrial habitat for conservation † Natural resources: quantity of construction waste requiring final disposal per capital; consumption of energy per unit of output; volume of fresh water supplied per capita Legal † Environmental legislation: environmental impact assessment ordinance; water pollution control ordinance; waste disposal ordinance It is helpful to consider those findings in the context of perceptions of our own and others ethical standards of behaviour 17 in which others are viewed as adopting lower standards. Given 'personal shielding' of own behaviour, it is quite logical for transgressors to place the blame on 'the organisation' by arguing that they would not have transgressed but did so only at the (perceived) behest of the organisation (or their superior in it). Such blaming and common reluctance to take responsibility for one's own actions has been addressed in safety and other legislation by the use of 'joint and several liability'-both the individual transgressor and the organisation carry the responsibility.
For global considerations, information published by Transparency International 59 indicates the forms and extents of corruption in many countries and the perpetration of corruption by organisations from various countries. The findings suggest that, for many (representatives of) organisations, the business values that they practice are both context and consequence dependent. So, we may espouse support for sustainability but are we prepared and able to put such support into practice? And do we have sufficient knowledge to do so well?
CONCLUSIONS
In every country, construction is a major net consumer of nonrenewable resources both in the realisation of projects and their (useful) operation. Many of the resources embodied in projects are discarded at the end of the economically useful life and so contribute to global resource wastage and depletion. The current confusion wherein the relativist perspective of 'greening' is passed off as the absolute perspective of 'sustainability' is unhelpful by fuzzing the essential issues and thereby detracting from possible efforts to move towards sustainability. Because of the divergence in value judgements of the various systems in the completing values framework (Fig. 3) , only a real convergent value shift, supported (at least, initially) by strong and enforced legislation is likely to get to grips with the problem. The convergent value shift has to occur over time while adjustments are constantly made to the value divergence in the short to medium term.
Currently, development (especially speculative) remains a process that is highly capitalist in nature and so pursues immediate individual gain (wealth), coupled with efforts to secure ever more growth. The consequent procedures and, largely, competitive requirements in the construction supply chain lead to a 'concreting' of the problems and hamper changes to longer term, environmentally protective approaches. That situation receives extensive legitimising support from the body of legislation requiring market (price) competitive work allocation systems to be used, thereby emphasising the final decision criterion over what is to be designed and constructed, how and by whom to be price rather than sustainability or other important variables.
However, at the same time, partnering-in which the virtues of long-term perspectives and collaboration are advanced-is receiving extensive advocacy. Such dichotomies often lead to suspicions and so detract from commitment, rigorous and thorough examination of operations. It may be difficult for practitioners to separate propaganda from research findings in such circumstances for their practices, if not in their beliefs. 60, 61 Thus, at the level of the individual project, it is understandable that the values applied for project realisation are unstable and that sustainability is pursued by participants to comply with legislation, to assist 'marketing' and because it is ethical.
Thus, it is suggested that short-term and individual orientation is the antithesis of sustainability. Such cultural dimensions are strong in Western developed societies, which also constitute, virtually by definition, the 'hot-bed' of opportunistic behaviour. 26 Thus, it is amply evident that some Western developed economies/cultures/societies are antithetical to sustainability. However, evidence is mixed. If we consider national legislation and international action, Sweden and Australia pursue sustainability, the UK is rather (too) neutral 51, 52 and the USA is a barrier (as a non-signatory of the Kyoto protocol). 4 China, however, a long-term oriented society, is a huge polluter and consumer of non-renewable resources. So, wealth and economic development do not, overtly, indicate causal underpinnings for sustainability legislation and practices. However, examination of the values underpinning cultures may prove more useful in moving towards sustainable designs, construction processes and resultant projects.
